Studies of parental investment in mammals have frequently used suckling behaviour to estimate energy transfer from mother to offspring, and consequently to measure maternal input. Such studies assume that the more an offspring sucks, the more milk it will receive. This assumption has been questioned, and a review of the literature found little support for it. To test if suckling behaviour provided an accurate index of milk or energy intake we used a radioactive isotope technique to label the milk of thoroughbred mares and to measure milk transfer to foals. We found no significant linear relationship between usual measures of suckling behaviour and milk or energy intake. No behaviours associated with suckling nor with characteristics of mares and foals improved the relationship; only the number of butts associated with each suck episode even approached significance. If we had used suckling behaviour to test theories on differential maternal investment our conclusions would have been in error. For example, female foals tended to suck for longer than males did but there was no difference in the amount of milk transferred. Consequently, we show that measures of suckling behaviour do not adequately predict milk intake in the domestic horse and we suggest that conclusions about differential maternal investment in mammals based on suckling behaviour are likely to be in error.
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Measures of parental input (Evans 1990) are frequently used to quantify parental investment (Birgersson & Ekvall 1994) . In mammals, the milk transferred from mother to offspring is the most energetically costly form of parental input (Martin 1984; Clutton-Brock 1991) . Milk transfer is difficult to measure in the field (Kretzmann et al. 1993) and so has been estimated by measures of suckling behaviour based on the assumption that offspring that suck more will receive more milk (Fletcher 1971; Berger 1979) .
Although the validity of this assumption has been questioned (e.g. Berger 1979; Mendl & Paul 1989; Babbitt & Packard 1990a, b; Pélabon et al. 1995) , suckling time is still frequently used to estimate maternal input (e.g. Cassinello 1996; Künkele & Trillmich 1997; Lea & Hindell 1997; reviewed in Cameron 1998 ). An analysis of previous studies suggests that there may not be a predictive relationship between time spent suckling and milk intake (Cameron 1998) . Factors that may confound the relationship between time spent suckling and infant milk intake include variation in milk composition (Berger 1979; Kretzmann et al. 1993) , suckle ability of offspring (Babbitt & Packard 1990b ), hunger (Mendl & Paul 1989 , experience and physiology of the mother (Shackleton & Haywood 1985; Birgersson & Ekvall 1994 ) and periods of non-nutritive suckling (Rushen & de Pasillé 1995; reviewed in Cameron 1998) . Some of these factors may be controlled for by measuring different aspects of suckling behaviour. For example, butting during suckling might indicate lack of milk flow (Lent 1971) . Similarly, if the mother ends a suckle bout, it may indicate that the offspring did not feed to satiation. In addition, analysing milk samples allows one to calculate energy transfer, the currency of maternal input.
Radioisotopes are regularly used to measure milk transfer from mother to offspring, independent of behaviour (e.g. Arnould 1997; Green et al. 1997; Lydersen et al. 1997; reviewed in Cameron 1998) . The use of radioactively labelled isotopes to measure the transfer of milk from the mother to the offspring combined with analysis of milk energy content has been suggested as a test of the relationship between time spent suckling and milk intake (Babbitt & Packard 1990b; Cameron 1998) . Only one study has previously attempted to correlate milk transfer,
